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on the lake; 25th, the lake, as observed from this place, ap- 
peared to be covered with ice, and also on t,he 30th. 

8anduaky bay.-Sandu&ky, Ohio : dnring the a,fteruoon of 
the 14th, the ice in the bay began to move slowly, and ou the 
15th: t h e  bay was entirely free of ic.e ; but it again froze over 
oh the 20th. 

Delaware and Raritan cnnal.-Bordentow~i, New Jersey : 
lath, canal navigation open j numeroils arrivals on this date 
h m  Baltimore and Philadelphia, bound to New York. 

Mawnee river.-Toledo, Ohio : floating ice on the lst, 3d, 
5th; river frozen, 7th. On the 91st, the river was covered with 
i e  from one to two inches thick. On the27th7 the river at To- 
€edo was nearly free of ice, but at points below i t  was still fro- 
zen. On the 30th, the ice was disappearing rapidly; 

Cuyahoga river.-Cleveland, Ohio: 8th aud 9th, river was 
frozen during the morning but was opened by t,ugs; l-ith, ice 
became detached froin the shores and moved oat. On the 21st,, 
the river was again frozen; and was opened by tugs on t'he 
24th. 

Lake flrie.-Cleveland, Ohio : 19th, lake was filled with flost- 
ing ice; on the 20th, it was  frozen for a distance of one mile 
from the shore. 

Detroit river.-Detroit, Michigan : drift-ice in r iwr  from 1st 
to 31st. 

Lake Michigan.-Grand Haven : the steamer L L  Wisconsi~i " 
was fast in the ice, six miles north of the outer piers, froiu t.lw 
8th to 18th; on the latter date she WHH loosened from the ice- 
fields during a storm and arrived at Grand Haven in the after- 
noon. Captain McGregor reported that the ice was from twent8y 
to  thirty feet in thickness for a distance of from four to six 
miles, and that the ice-fields extended lakeward for a dist,aiiee 
of from twenty to twenty-five miles. The ' 6  Wis~ousiii, '~ 
although laden with nine hundred tons of freight, was lifted 
one foot above the wa,ter a few honrs before being loosened 
from the ice. The st8eamer " Michigan 7' left harbor on the 18th 
for Milwaukee, aud was caught in the ic.e about three miles off 
this  port and is supposed' to have drifted southward with the 
moving ice-fields. 

Milwaukee, Wisconsin : Ca,ptain McIntyre, of the Gondriah 
transporta.tion comlmuy, arrived during the morning of the 
20th and reported that his boat was caiiglit in the ice-fields for 
twelve days, six miles north of Grand Haven. The ice esteudecl 
aa far south as Hollaud, Michigan; it WRH from fifteen to 
eighteen miles wide a.nd thirty feet in depth. 

Lake Huron and Saint Clair riser.-Port Huron, Michigan : 
the ice-bridge at Fort Gratiot light-house and the ice-dit111 oppo- 
s i te  the lower end of the city broke cluring the moruing of the 
2d. There was heavy float.ing ice in the river nu the 5t8h, l l t~l i ,  
lSth, and 28th. 'On the night of the 19th-30th, a second ice- 
bridge formed near Fort Gra,tiot, light-house at the bme of Lake 
Huron. On the 27th, solid ice extended out iuto the lake as  
far as the eye could reach, atid also on the 31st. 

Little Bay de Nopet.-Escanaba, Michigan : bay frozen from 
1st to 318t. 

Lake Stcperior.-Dulnth, Minnesota : all ice moved out on 
the 24th j lake frozen as fnr a,s the eye coiilcl reach on the, 38th. 

Miamissippi river.-Saint Pan1 , Minnesota : river frozen iiwn 
1st to 31sb. 

La Crosse, Wisconsin : river frozen froui 1st to 31st j t e a m  
crossed on the ice up to  13th. 

Dubuque, Iowa: on the 3c1, the ice was about fitteen iuche,s 
thick, and afforded safe trausit for t,eams. At, 10 ia. 111. of t,he 
Sth, the ice broke below the railroad-bridge, but t8eanis con- 
tinued to crow opposite the levee. The ice melted rapidly on Che 
14th, and on the 16th, an ice-dam formed on the islauds below t,he 
city. On the 24th, the ice.dam above t b e  bridge gilve may. 
The river was free from ice except along the shore on the 38tli, 
and on the 29th, the .$eamer ' 6  Keokuk " arrived from Sa.iut 
Louis, being twenty-seven days later thau the first arrival of 
1882. Floating ice continued ou the 29th, 30th, 31st. 

Davenport, Iowa: the ice moved slightsly on the rapids dur- 
ing the afternoon of the 3d; auclou the Oth, the ice above the 

bridge niovecl about one-half mile. On the 13th and ldth, an 
ice-dam foimed a t  the islaiicls below the city. The ice-dam 
broke on the 17th j and floating ice continuecl until the 2lst. 
The steamer " J .  W. Mills," (the first boat of season) arrived 
on the 27th. 

Burlington, Iowa: t h e  ice began to move on the ls t ,  and 
continued rlnriug the 2cl. The first boat of the season arrived 
011 the 15th. 

lieoknk, lowa : the ice broke np clnriug the afternoon of the 
1st. The steitmer L b  Keokuk fro111 Saint Lonis arrived 011 the 
5th, being the first boat of the seasou. 

Moquoketn ritw.-Mouticello, Iowa : the ice moved out of 
the river on the 18th; i t  had been closed since December Gth, 
1883-ne hundred and two dags. The ferry-boat began run- 
iug on the 19th. 

Dex Moisiex riser.-Den Moiues, Iowa: the ice broke in the 
river on the 13th, and by the 29d the rwer was clear of ice. 

Hmuboldt, Iowa: on the 12tb, the ice broke i q i  in the river 
between this place and Fort Dodge, a distance of twenty miles. 
On the 17th, the river was free from ice. 

Republicmi riaer.-Clay Centre, Kansas : the ice moved out 
of river on the 1st. 

Nixaouri rirer.--Fort Beutou, Montana : tlie ice in the river 
a t  this p1ac.e broke up at 10 a. m. of the 5th. 

Fort Beuiiett, Dakota : ice broke up during the afternoou of 
tl1e 17th. 

Fort Hale, Dakota : river opened a t  thir3 place on the 17th. 
Fort Randall, Dakota : ice broke during the afternoon of 

the 31st. 
Yankton, Dakota: the ice began to move at 4.50 p. n1. of 

the dth, hit  remained solid uutil the afternoon of the 13th, 
when it broke up. Ferry-boats first crossed the river on the 

Omaha, Nebraska : river opeiiecl on the 9th. 
Leavenworth, Kansas : floating ice froiu 1st to Sth, 12th, 29d, 

Yellowstone rirer.-Billiugs, Montana : ice broke up during 

Terry's Lautliiig, Montana : river opened ou 13th. 
Fort Keogh, Montana: river opened on 13th. 
Gleptlive, MOUtani% : the ice broke tip and moved out with- 

out clamage a t  3 1). 111. of the 17th. 
Tongue river.-Fort Keogh, Montana: river opened on 2d. 
2liieeellniieous.-Reports from Saiu t John, New Brunswick, 

on the 31st, htated that Mines Basin, Nora Scotia, was blocked 
with immense ice-fields extending from shore to shore. In the 
ceutre of the  b;wiu the ice had formed into lumps of' more than 
teu feet in thickness and weighing inauy tons. 

Dyherry, Pennsylvania : 011 the 5th, the ice on pouds in this 
vicinity was twenty-five incheh thick. 

Catawissa, Pennhglvauia : navigation on the North Brauch 
cauwl opened on the 31st. 

Bist. 

Bith to 31st. 

tlie afternoon of the 17th. 

WATER-SPOUTS. 
The Chief Signal Officer has received from Captain A. W. 

Jeeery, of the s. s. " Ptolemy," an interestiug letter, together 
with ai l  illnhtration concerning D water-spout which was ob- 
served a t  7 a. 111. of February 10, 1S83, in latitude S. 7 O ,  longi- 
tmdr w. 34O. 

The water-hiintit traveled in a westerly direction a t  about the 
rate of tweutg miles per hour. The edges of the column were 
well-clefinetl ;ind seemed semi-transparent. The spiral coluinn 
was a nioclilietl iorni of the nimbus cloud, and the well-defined 
edgw seemed nothing Iwt rain. As the rain became ex- 
h is tec l  from the cloiid, the column graduallg diminished and 
finally nscendetl into the clond. 

Captain Jefferg states that, in his opinion, the danger from 
water-spouts does not arise from the deluge of water, but from 
the htreugth of the whirlwind against t h e  canvas of the vessel. 

TEMPERATURE OF WATER. 
The temperitture of water as observed in rivers and harbors 
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at the Signal-Service stations, with the average depth at  which 
the observations were made, are given in the table below, with 
monthly ranges of water-temperatures and the mean temper- 
rature of the air a t  the various etations. 0l)servations were 
interrupted by ice at the following stations : Sanrlusky, Ohio. 
from the 1st to 14th, and frmu the 20th to 31st; Clerelmtl, 
Ohio, from 1st to 16th, and from 19th to 31st; Dulnth, Min- 
nesota, from 1st to 23~1, and 28th to 31. 

The largest monthly rauges of water-temperature are : Gal- 
veston, Texas, 15O; Indianola, Texas, 13O.7; Eey  West, Flor- 
ida, 11O.6; Cedar Keys, Florida, 11O; Sandy Hook, New Jer  
sey, 10O.6. The smallest are: Eastport, Maine, lO.6; Wil 
mington, North Carolina, 3 O  ; Portland, Oregon, 3 O . 3  ; Snu 
Francisco, California, 3O.8 j Baltimore, Mo~~ryland, io; New 
London, Connecticut, 4O. 
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I Frozen tliroughout. month. t Observations incomplete. See text. 

ATMOSPHERIC ELECTRICITY. 
AURORAS. 

On tlie evening of h1arc.h 1st an  auroral disp1a:y was observed 
at8 stations in New EngliL11d7 and frolu the upper lake regiou 
westward to Mout:tua ; the most, sout,lierly stations reporting 
the display being in Nebraska and Iowa. This display, nl- 
though extensively observetl, was not brilliant,. 

On the yd, A display was reported from stations in tlie np1)er 
lake region, extreme northwest, and t,he upper Mississippi val- . . . . . .  

_..-.__a '--, . __I , - -  -.. .--.-._ _---^-_.I 
r r i r ight  yellow light, with a few streamers, from 9 to 11 1). iu., 
and continued until 13.20 a. m. of t,he 311. I t  extended from 
1 5 O  ea$ to 55O west of north and t.o an altitude of 45O. At  
11.25 p. m. streamers of a vitriety of colors rose to an slt8it8nde 
of 4 5 O .  A t  Saint Vincent, Minuesota, the display was fhint 
aud continued from 8 p. m. until the nioruingof the 3d. I t  a,p- 
peared in the form of two arches separated by a space of about 
5O. The most southerly station reporting this d i s lhy  was 
Monticello, Iowa. 

On the 3d, a faiut display was generally observwl in New 

Euglaiirl, the upper lake region mtl upper Mississippi valley, 
and mas also reported to have been seen at  Barnegat City, 
New Jersey : Emniittsburg, Maryland, and Red Willow, Ne- 
Imiska. Other displays mere observed as follows :-On the 
4th, a t  stations in the upper lake region and in New England; 
6th, in tlie npper lake region, npper RIississi1)pi valley and ex- 
trenie northwest; i th ,  from New England westward to tmhe ex- 
t,reine iiortlimest ; Sth, from New England westward to Da- 
kota-this clisp1a.r was also observed at  Sail Francisco, CaIi- 
fornia; 9th, in New England and the lower lakes; 12th, in the 
upper lake regiou :tnd upper Mississippi valley, Montana, Wy- 
oniing n8nd Washington Territory j Uth,  in  New England, 
nortliern Illinois, lowa ant1 eastern Nebraska; 15th, at Clay 
C'entre, Kansas, Franklin, T\Tisconsiu, and Clear Creek, Ne- 
braska; 17th  , C'lear ('reek, Nebraska ; 1Stl1, a t  Wellsboro', 
Peunsg1v:tni:i ; lDth, Cedar Kspids, Iowa ; 2lst, Bordentown, 
New Jersey, and Fort Brady, Michigaw; froin the 35th to 31st, 
auroras of' more or less brilliancy mere of nightly occurrence; 
on the 3 h t ,  R bright displily was observed at  Kiantone, New 
Tork. On tlie lSth, at Deuison, Texas, an auroral light w a s  
reported to hare been seen through the broken clouds from 
7.15 lo 8.30 1). 111. 

At  Mobile, Alabama, on the 32~1, betwee.1 10.30 and 11.20 p. 
in. ,  there were observed in the iiortheru sky, three luminous 
beams of pale yellow light. These bands had a gradual lateral 
motion from east to west, cutting the magnetic meridian st 
nearly right angles. A t  the same time a single luminous band 
mas observed in the southwestern sky. 

Ciq)tain J. T. Hein, of the s. s. b b  H e r m ~ d , ' ~  reported: On 
the 9th, at S 1). in., in about N. Go, W. -13O, observed a bril- 
liant nortliern light, lastiug until 11 1). in. The air was filled 
with electricit,y during that time, and every point and wire- 
rope-even the edges of the smoke-stack-were illuminated 
bp it. 
ATMOSPHERIC ELECTRICITY INTERRUPTING TELEGRAPHIC 

C'OMMUNICATION. 
Fort Si~pply, Indiau Territ,ory, 15th. 
('oleman City, Texas, 33~1. 
Prescott, Arizona, 10th. 

Tlionder-storms were reported in t h e  various states and ter- 

dlrtbntt,a.--Anbiirn, 19th ; Montgomery, lDth, X th ,  25th ; 

THUNDER-STORMS. 

ritories, as  follows :- 

Mobile, 24th. 
Arizoizn.-Yiima, lst, 31, lBth, 15th, 17th ; Prescott, 'ith, 

loth, 13th to lGth, 39th : Tiwson, 9th, 33cl; Apache Pam, l l t h ;  
Fort Almlie, lGth, 49th, :<Oth. 

Arkniien~.-Fort Smitli, 15th, 18th, 30th;. Mouut Ida, 23d, 
29th : Little Rock, 30th. 

Cd(/ornia.-SSnn Diego, 1st ; Poway, ls t ,  3d, 5th, 6th ; 
Princ*eton, 12th j Fort Yuma, 15th j Sacramento, 27th j San 
Friincisco, 38th ; Visalia, 37th 28th. 

C'olorado.-Fort Collins, SSth, 30th ; Deliver, 29th. 
('oniieeticnt.-Bethel, 19th, 40th j New Haveu, 30th ; South- 

ington, 20th. 
I)eZnrrcrre.-DelRwnre Breakwater, 19th. 
Plorida.-Punta Rassa, Sth, l l t h ,  90th, 35th ; Pensacola, 

Yth, %Mi, 95th; Cedar Keys, 19th, 25th; Key WeRt, 20th. 
ZJtli, 30th : .Jacksourille, 31st; Sanford, 31st. 

Georgin.-Forsyth, 15th, 19th. 20th, 31st ; Augusta, 19th, 
30th, 31st ; L4tlauta, 19th, 30th ; Saranuah, 19th. 

Idaho.-Lewistou, BXth, 30th; Fort Lapw:d, 28th. 
Illinoie.-The~- mere reported by numeroils stations through- 

out the state on the 13th, l i t h ,  28th, 29th, 30th, and at Anna, 
Fth; Swanwick, 6th; Cairo, 15th, 31st. 

I~idin?~a.-Lafayette, 5th ; New Harmony, Gth j Logansport, 
12th ; Lacouia, 30th j and of general occurrence t,hroiighout the 
da te  on the 14th. 

I d i n n  Territory.-Fort Supply, 15th, 23d. 
Iotrn.-Keokuk, 13th ; Monticello, 13th. 


